The specific activity of uridine diphosphate N-acetylglucosamine-4-epimerase increases during spherulation of Physarum polycephalum, a process that involves the synthesis of galactosamine walls. This increase is prevented by the addition of cycloheximide.
The major morphological change observed during spherulation of the acellular slime mold Physarum polycephalum is the production of hard, spherical walls that partition the vegetative microplasmodium to form a structurally and functionally modified structure, the sclerotium. These walls were characterized by McCormick et al. (9) and were found to be composed almost entirely of polymerized galactosamine. Because the walls are specific to the differentiated state and synthesized during a discrete interval, the specific activities of the enzymes responsible for the synthesis of wall precursors may be correlated with particular stages in the developmental cycle. This correlation has been shown to exist for enzymes involved in the synthesis of mucopolysaccharide during the construction of fruiting bodies by the cellular slime mold Dictyostelium discoideum (15, 16 ). An enzyme presumably involved in the synthesis of precursors of spherule walls is uridine diphosphate N-acetylglucosamine-4-epimerase (EC 5.1.3.7), which catalyzes the conversion of uridine diphosphate N-acetylglucosamine (UDPGNAc) to UDP-N-acetylgalactosamine (UDPGalNAc). The specific activity of this enzyme was determined in crude extracts of P. polycephalum during the process of spherulation.
P. polycephalum was maintained as a shaken suspension of microplasmodia in 30 ml of semidefined medium containing hematin (4) . Induction of spherulation by the addition of 0.5 M mannitol to a defined medium (2) was incomplete and variable. For this reason, spherulation was induced by starvation that was initiated by transferring 48-h-old microplasmodia to an equal volume of minimal salts medium (6) . Under these conditions, spherule formation begins after 24 h and is completed after 36 to 40 h. At intervals during spherulation, 30-ml cultures were harvested by centrifugation at 500 x g for 1 min, and the pellet was washed with 0.025 M sucrose plus 0.01 M ethylenediaminetetraacetate (EDTA), pH 7.5, to remove slime (10) . After a second centrifugation, the sample was resuspended in extraction buffer containing 0.01 M MgCl2, 0.001 M EDTA, and 0.05 M tris(hydroxymethyl)aminomethane (Tris)-hydrochloride, pH 8.0, resedimented, and the pellet was stored at -20 C. Samples of microplasmodia stored 1 week at this temperature showed only slight loss of activity. Crude extracts were prepared by suspending the thawed samples in extraction buffer and passing the preparations through a French pressure cell at 16,000 psi. The extracts were then centrifuged at 27,000 x g for 20 min, and the supernatant was used for enzyme assays.
Epimerase activity was assayed by a modifi- Oxidized nicotinamide adenine dinucleotide is required for UDPGNAc-4-epimerase activity in preparations of mammalian cells (7) but not bacteria (5) . Addition of oxidized nicotinamide adenine dinucleotide had no effect on the epimerase activity of dialyzed extracts of P. polycephalum. The pH optimum of the reaction in 0.025 M Tris buffer was between 8.0 and 8.5, and the Km for UDPGNAc was 2.7 mM. Figure 1 shows the specific activity of epimerase immediately before and during spherulation. Extracts of microplasmodia (O h) had relatively high levels of activity that remained unchanged during the first few hours after transfer to spherulation medium. The specific activity began to increase by 10 h, reaching a maximum after about 27 h, and was maintained at this level until approximately 40 h of starvation. This interval of maximum activity corresponded to a period of development during which the formation of sclerotia was completed. The changes in activity were apparently not due to the presence or absence of specific activators or inhibitors during growth and spherulation because mixtures of extracts from microplasmodia and spherules had activities equal to the sum of the individual activities.
The effect of cycloheximide, an inhibitor of protein synthesis in P. polycephalum during both growth (3) and spherulation (1), is shown in Fig. 2 . Large decreases in the specific activity of epimerase were observed after addition of cycloheximide, demonstrating that continued protein synthesis was necessary for the maintenance of activity.
The above results indicate that levels of UDPGNAc-4-epimerase change concomitantly with spherulation induced by starvation and that the increase is dependent on continued synthesis of the enzyme. However, the relatively high levels of epimerase activity observed in undifferentiated microplasmodia and the pattern of changes during spherulation are more similar to enzyme levels reported for microcyst formation of Polysphondylium pallidum (11) (12) (13) 
